ABSTRACT BACKGROUND: Pain on injection is one of the most commonly reported side effect of Propofol, there are numerous pharmacological and non pharmacological methods to reduce it. This study compares the efficacy of intra-venous Granisetron with normal saline pre-treatment to reduce pain on propofol treatment, measured on verbal rating pain scale.
II.
AIMS & OBJECTIVES
1.
Primary objective: To determine the efficacy of intra-venous granisetron pre-treatment to alleviate pain on propofol injection.
2.
Secondary objective: To measure the outcome variable i.e. verbal pain scale and measure the efficacy of granisetron using this scale.
III. MATERIAL AND METHODS
• STUDY DESIGN: Prospective randomised active controlled study. .
STUDY SETTING: This study will be conducted in our institute under the department of Anaesthesia.
• STUDY PERIOD: 1 year .
ELIGIBILITY CRITERIA: ASA I-II patients undergoing elective surgical procedure under general anaesthesia.
IV. STATISTICAL ANALYSIS:
Power calculation indicated that recruitment of 41 people in each group which is calculated using EPI calculator@openepi.com would be significant to demonstrate a reduction of pain score of one at a level of significance of p<0.05 and power of 99.3%. Comparison between the quantitative variables of 3 groups, the ANOVA, the qualitative variables, the chi square test or Fischer's exact test were used. All analyses were done using the SPSS software for windows(16.0 version). The statistically significant level was P< 0.05.
SAMPLE SIZE ESTIMATION:
Sample size of 82 was calculated using quantitative variable of two groups, ANOVA test and fisher's exact test as 82. The sample was divided into 2 groups of 41 each.
Group A: In this group intra-venous granisetron was administered before Propofol as pre-treatment solution. Group B: In this group intra-venous normal saline was administered before Propofol as pre-treatment solution. RANDOMIZATION PATIENTS: Randomization of the patients will be done by the concealment method. INCLUSION receptor antagonist.
• Patients who had received any analgesic, sedatives or pro-kinetic drugs within 12 hours prior to surgery.
• Pregnant women
V. METHODOLOGY
. Sample size-82 patients Patients undergoing all surgeries, and meeting the inclusion criteria mentioned in the protocol will be recruited in the study. Type of surgery would not be a confounding factor for our result, all confounding factors will be matched. We are going to keep the following factors same in both the groups:
Type of vein -ante-cubital Person administering propofol will be the same Dose of propofol-2 cc • All patients will be fasting for 8 h.
•
Patients will receive either granisetron pre-treatment 2 mg in a total volume of 2 mL or 2 mL 0.9% saline pre-treatment as a placebo 60 s before the administration of propofol according to a computer-generated randomization list. .Placebo in our study is Normal Saline which will serve as the control group. We will compare the efficacy of intravenous granisetron pre-treatment with this placebo group, for reducing pain on propofol injection. .The parent article of our study has been taken from Indian Journal of Anaesthesia March-April; 56(2): 135-138. PMC ID-PMC 3371487. .The above study was carried out under the department of anaesthesia by Dr. Ahsan Ahmed et al in Apollo hospital, Kolkata, West Bengal. .This article mentions the use of normal saline as a control group against which our study group granisetron is being tested for its effectiveness as a pre-treatment for preventing pain on propofol injection which is measured using the verbal rating scale.
All drugs were prepared by an anaesthesiologist not involved in induction of anaesthesia.
The investigator did not know the content of the solutions.
No patient was given any pre-medication before the pre-treatment injection.
In the operation theatre, a 20G cannula was inserted into a vein on the dorsum of the patient's nondominant hand and lactated Ringer's solution was infused.
• Heart rate and non-invasive blood pressure were measured.
• Heart rate, blood pressure and peripheral O 2 saturation were recorded before injecting propofol and at 1 and 3 min after.
• Each patient received 2 mL of the pre-treatment solution for a period of 5 s, after i.v. cannulation (time taken for applying monitors) while the venous drainage was occluded manually at mid-arm by an assistant.
• One minute after intravenous injection of pre-treatment solution, the occlusion was released and anaesthesia was induced with propofol 2.5 mg/kg.
• The initial 2 mL bolus was given over 4 s; 15 seconds later, the patient was asked to rate immediately any sensation of pain during injection of propofol.
• The grading of pain is similar to the method used in previous studies, and was explained to the patients at the pre-anaesthetic visit as well as before giving propofol injection.
. An anaesthesiologist blinded to the study protocol evaluated pain during injection of propofol using a verbal rating scale;
.2 cc of propofol out of the calculated full dose of was injected and pain measured at 1 min. .The remaining full dose was injected after that. Adverse effects if any was noted at the same time. 0=none (negative response to questioning), 1=mild pain (pain reported only in response to questioning without any behavioural signs 2=moderate pain (pain reported in response to questioning and accompanied by a behavioural sign or pain reported spontaneously without questioning 3=severe pain (strong vocal response or response accompanied by facial grimacing, arm withdrawal) • The patients as well as the anaesthesiologist were unaware of the nature of the test drug. Table 2 : Demographical data between the two groups for age (yrs.) Age Granisetron (n=41) Normal saline (n=41) Mean ± SD 38.43 ± 13.16 42.46 ± 13.49 p=0.1756, using unpaired t-test indicating that the age of the patients in the NS group is significantly greater as compared to granisetron group. Diastolic blood pressure 0 (0 to 3) 2 (0 to 3) p=0.0001, using Mann-Whitney test indicating that the pain score was significantly higher in the NS group as compared to the granisetron group. 
VI. OBSERVATION & RESULTS

Age
Pre-Treatment with Intravenous Granisetron to Alleviate Pain on Propofol
2.) Gender
VII. DISCUSSION
Propofol causes pain on intravenous injection and is reported in 60 percent of patients. Despite its discovery almost thirty years back and numerous randomized control trials, propofol pain is still a dilemma as it is unpredictable and very few risk factors are identifiable. The use of lidocaine to prevent propofol injection pain is the most extensively studied technique and is the most common method used in clinical practice. Various studies have shown that 5-HT3 antagonists like ondensetron decreases the propofol induced pain by several mechanisms like a 5-HT3 receptor antagonist, Na channel blocker and μ-opioid agonist (Ambesh et al., 1999) 1 . However, there were no studies in which efficacy of granisetron for reduction of propofol induced pain is evaluated. As 5-HT3 receptor antagonists act as μ-opioid agonists that block sodium channels, it can therefore be hypothesized that granisetron may be effective in reducing the occurrence of propofol-induced pain. This study was a prospective, randomized, double blind, active controlled study comprising 82 cases. Cases were divided into two groups of 41 patients; group A -received granisetron pre-treatment 2 mg in a total volume of 2 mL whereas group B -received 2 mL 0.9% saline pre-treatment as a placebo. This study was conducted in our institute under the Department of Anaesthesia. Heart rate, blood pressure (both systolic and diastolic) and peripheral O 2 saturation were the parameters recorded before injecting propofol and at 1 and 3 min after. Demographic parameters such as age, gender, weight and ASA score were also taken into account. The ratio of men to women was 1:1.5. Age ranged from 18 to 50 yr (Mean age: 38.43 ± 13.16), and the mean body weight was found to be 61.80±7.76. However there was statistically significant difference between the two groups with regard to age and weight. (Age; p=0.1756, weight; p=0.0978). Female predominance was noted in the granisetron group (61%) compared to the normal saline group (39%). There was no statistical significance observed between the two groups for ASA score (p=0.1804). The results were similar to the studies performed by Ahmed et al. Baseline heart rate was comparable in both the groups at pre injection and 1 min post injection time points. However, at 3 min, heart rate was found to be significantly lower in granisetron group (79.22 ± 11.64) compared to normal saline group (88. 41 ± 10.33) . This was in accordance with the study by Ahmed et al in which there was transient rise in heart rate in patients suffering from pain of verbal rating scale (VRS) score 2-3 in both the groups. (Ahmed A et al., 2012 ) 42 There was no statistical significance difference between observations of SpO2 up to 3 minutes of observation period. For both systolic and diastolic blood pressure, baseline SBP (prior to injection), baseline DBP (Prior to injection) and change in systolic/ diastolic BP initially prior to injection of propofol was significantly higher in control group compared to the granisetron group (p<0.0001). The results were consistent in the granisetron 
Granisetron
Normal saline In this study, the mean VRS of pain on IV cannulation was 0.34 ± 0.79 in Granisetron group and 1.51 ± 1.32 in Normal Saline group with, showing statistically significant difference between the two groups in regarding to intensity of pain on IV cannulation. (p=0.0001) The patients in the granisetron group gave negative response to questioning whereas patients in the saline group observed moderate pain. Ahmed et al reported overall incidence of pain in the saline group was 24 (60%), compared with 6 (15%) in the granisetron group (p<0.05). Fewer patients in the granisetron group experienced severe pain (2.5% vs. 37.5%; P<0.05). (Ahmed A et al., 2012) 42 In a study by Ambesh et al. on effect of ondensetron in injection of propofol, the overall incidence of pain in the saline group was 55%, compared with 25% in the ondensetron group (p=0.05). [Ambesh SP et al., 1999] 1 Singh DK et al., reported that granisetron reduced the incidence of propofol injection pain to 24% at 5 seconds, 24% at 10 seconds, 40% at 15 seconds and 40% at 20 seconds in comparison to the control group, whereas placebo had an incidence of 80% at 5 seconds, 84% at 10 seconds, 88% at 15 seconds and 88% at 20 seconds and showed statistical significance. (Singh DK et al., 2011) 44 Dubey et al., also reported that the granisetron significantly reduced the incidence and severity of propofol injection pain more than placebo (p < 0.001). (Dubey PK et al 2003) 45 The efficacy of granisetron in alleviating the pain on injection of propofol was no different from lidocaine. Granisetron being an anti-emetic it can also help in reduction of post-operative nausea and vomiting. Thus use of granisetron as pre-treatment drug provides an added advantage. Many drugs have been studied to reduce the pain caused by injection of propofol before the surgery. So far lidocaine is the best strategy proven. Granisetron being the serotonin 5 HT-3 receptor antagonist can be used as a safe and efficacious alternative to lidocaine. Moreover, being an anti-emetic it can also decrease the post -operative complications.
VIII. Conclusion
In conclusion, 1.) Granisetron pre-treatment decrease the heart rate, systolic and diastolic blood pressure and pain on injection of propofol. 2.) In comparison with normal saline granisetron was better to reduce the pain on propofol injection 3.) The results of this study were comparable with other studies, which also show similar results. 4 .)It provides a simple and safe method of reducing the incidence of pain on injection of propofol with the added advantage of avoiding the administration of other drugs that may be undesirable in certain circumstances
